In our previous clinical study' we showed that residual lens epithelial cell (LECs) participated in postoperative inflammation including fibrin reaction2-5 after intraocular lens implantation.
Aqueous flare intensity (measured by a laser flare cell meter6) decreasing from an initial peak owing mainly to surgical trauma, increased again to form a second flare peak, when residual LECs came into contact with the posterior chamber lens and began to undergo fibrous proliferation at 6 to 14 days after surgery. The spike was evidence that the blood-aqueous barrier had been disrupted again. In the eyes, in which residual LECs had been removed -by ultrasound aspiration, neither such a flare spike nor fibrous proliferation of residual LECs was noted.
We postulated that residual LECs synthesise prostaglandin E2 (PGE2) and cytokines such as interleukin-I and transforming growth factor, during their fibrous proliferation, and these mediators are responsible for the renewed breakdown of the blood-aqueous barrier.
To test this hypothesis we measured PGE2 and 24 explants from patients with senile immature cataracts were divided into two groups. Cells from 13 explants not treated with sodium diclofenac were cultured as described above; six specimens for 1 week and seven for 4 weeks. Cells from 11 other explants were cultured in the same way except that 10 mg/l sodium diclofenac, a non-steroidal antiinflammatory drug, was added to each culture. If the medium was changed, sodium diclofenac was added again at the same concentration. Six of the treated specimens were cultured for 1 week and five for 4 weeks. Samples of the culture medium were collected as described below.
For the IL-la experiment 120 specimens were cultured for 1 to 6 weeks and samples of media were collected. Culture was not continued after the collection. Each sample consisted of media pooled from 12 cultures. Two samples were collected after 1 week of culture, two samples after 2 weeks, three samples after 3 weeks, and one sample after 4, 5, and 6 weeks. At these times the culture medium was sampled with a small pipette and frozen immediately at -20°C. In Synthesis ofinterleukin-l andprostaglandin E2 by lens epithelial cells ofhuman cataracts both experiments the cells remaining in each well were counted as described below.
CELL COUNTS
Each well was washed with 0 5 ml of phosphatebuffered saline free from calcium and magnesium, and the cells were then incubated again in the same wells in 0-4 ml of a mixture of 0-25% trypsin and 0-02% EDTA 2Na for 10 min at 37°C. After repeated pipetting to remove cells from the capsule and the plastic of the well, the entire cell suspension was transferred into a small glass test tube, with care to leave as few cells as possible in the well. The cells were stained by the addition of 0 1 ml of a mixture of 0 05% crystal violet and 2 1% citric acid, and then the addition of one drop of formalin. Only viable cells were stained. The 4°C was acidified with 0 05 M citrate at pH 3-5. C-18 extraction cartridge columns ((Bond-Elut) 200 mg, Analytichem International, Inc, Harbor City, CA, USA) were first treated with 2 ml of methanol and 4 ml of 0 05 M citrate. The acidified medium was then passed through the cartridge and eluted with 2 ml of distilled water, 2 ml of 10% methanol, 2 ml of cyclohexane, and 2 ml of ethyl acetate, in that order. The last solvent was evaporated at 37°C under a stream of nitrogen.
The minimum detectable amount of PGE2 by this method was 0-25 pg/tube. Results are given an nanograms of PGE2 per 106 cells.
IL-la
The culture medium of each sample was concentrated 10 times in a Centricon-10 apparatus (WR Grace and Co, Beverly, MA, USA), so that substances with molecular weights of 10000 or less were removed. The filtrate was centrifuged at 3000 rpm for 6 hours. The IL-la concentration in the supernatant was assayed with an IL-la ELISA kit (Otsuka Pharmaceutical Co, Tokushima, Japan). The minimum detectable amount was 10 ng/l. Results are given as picograms of IL-1 per 106 cells.
Results

HUMAN LEC CULTURE
In the first preparations a few blood cells were found in some cultures, which were discarded. The red blood cells could be easily differentiated from LECs, which are polygonal and were mostly attached to the lens capsule. After we took more care with preventing contamination it was no longer detected.
The anterior capsule usually curled upward with the side to which the LECs were attached facing downward, so that the LECs in the centre of the capsule came into direct contact with the well. Where the capsule touched the well, LECs began to proliferate within 2 or 3 days. All proliferating cells lost their initial polygonal shape (Fig 1) and underwent pleomorphic changes, becoming slightly elongated and fibroblastic (Fig 2) . As the attached cells underwent these changes and while the areas of attachment were expanding, the anterior capsule became fixed to the well and the curled edge gradually flattened. With the pleomorphic changes, the cell boundaries and nuclei became indistinct under the phase-contrast microscope (Fig 2) .
From about 1 week after culture began untreated cultured specimens showed cells proliferating to confluence on the capsule, and growth beyond the capsular margin (Fig 2) . After 4 weeks the cells were still proliferating and had become almost confluent. In some cultures LEC proliferation was confined to the capsule. Four of the six specimens cultured for 1 week and treated with sodium diclofenac for the PGE2 measurements were restricted to moderate cell growth compared with the untreated specimens. Of specimens cultured for 4 weeks, treated cultures had fewer cells than untreated cultures (Tables IA and 1B) .
MEASUREMENT OF PGE2
PGE2 was detected in the medium from all the untreated cultures. The mean PGE2 concentration for untreated specimens cultured for 1 week was significantly higher (p<O Ol, Student's t test) than that for untreated cells cultured for 4 weeks (Table 1) . However, PGE2 was detected in only two media from the six treated specimens cultured for 1 week, and the concentration was low, though the cells had slow to moderate growth.
MEASUREMENT OF IL-la IL-la was detected in one of the two samples of specimens cultured for 2 weeks, in two of three samples cultured for 3 weeks, and in the one sample cultured for 4 weeks ( Table 2 ). In the control media without LECs, IL-la was not detected.
Discussion
PGE2 is synthesised by various ocular tissues9-'3 and is important in intraocular inflammation because it disrupts the blood aqueous barrier. There are only a few reports on the possible contribution of the crystalline lens to PG biosynthesis,""'9 and the lenses of some species have been found not to produce PGs. 14 15 Taylor et al'6 did not detect PGs in the medium of cultured calf LECs by RIA. However, Belisle et al '7 presented evidence suggesting that rat LECs synthesise PGs. Keeting et al'8 reported on PGE2 synthesis by homogenised rat lenses. Fleisher and McGahan'9 20 reported on PGE2 synthesis by lenses from experimentally inflamed rabbit eyes. There are no published reports of PG synthesis by human LECs.
Here we found that PGE2 was synthesised by epithelial cells of human crystalline lens from patients with cataracts. PGE2 was detected in every untreated medium.
Sodium' diclofenac was used at the concentration of 10 mg/l because this dose suppresses the biosynthesis of PGE2 without being very toxic. The number of cells was small in the treated cultures, but viable cells remained. In some cultures sodium diclofenac suppressed cell growth only slightly, but PGE2 was not detected in these cultures either. Therefore 10 mg/l diclofenac could be used in the controls.
To set in motion the arachidonic acid cascade, which leads to PGE2 synthesis, some stimulation is needed.2'
Tissue injury during surgery and cell culture preparation could affect the PGE2 concentration in the culture medium. However, as we found increased PGE2 concentrations in older cultures after 4 weeks, such injury is unlikely to have stimulated the cells to continue to produce the increasing amount of PGE2 detected.
Another factor that might affect the amount of PGE2 synthesised is changes in tissue and cell morphology during culture; that is, the Our results therefore suggest that exposure of human LECs to the plastic of the well stimulated PGE2 synthesis in tissue culture. Further, in untreated cultures, the PGE2 concentration at 4 weeks was significantly greater than that at 1 week, so the rate of synthesis of PGE2 by LECs was greater at 4 weeks than at 1 week. We postulate that it increases as LEC proliferation, with fibroblast-like cell change, advances.
The cytokine IL-I is one of the peptide mediators involved in both the up and down regulation of immunological, inflammatory, and reparative host responses to injury; the cytokines act at concentrations of 10-'°to 10-'5 mol/1.2526 Because these small quantities impede the purification, and the minimum detectable amount for IL-1 was 10 ng/l, we pooled the incubation media of 12 cultures and concentrated the pool obtained 10 times to make one sample.
IL-I was detected in four untreated samples after 2, 3, 
